The biochemical effect of Ser166 phosphorylation on Euplotes octocarinatus centrin.
Centrin is a member of the EF-hand superfamily that is phosphorylated during mitosis and is associated with alterations of contractile fibers. To obtain insight into the structural basis for the functional effects of phosphorylation, we found that the serine residue at position 166 of Euplotes octocarinatus centrin (EoCen) can be phosphorylated by protein kinase A (PKA) in the absence or presence of metal ions using (31)P-NMR spectroscopy. Cations of Ca(2+) and Tb(3+) bound to EoCen resulted in an important structural transition from a closed to an open state. EoCen in both the closed and the open state can be phosphorylated by PKA. After phosphorylation, secondary and tertiary structural changes of EoCen, mainly on its C-terminal domain (C-EoCen), were noted through circular dichroism spectroscopy, native polyacrylamide gel electrophoresis, and 2-p-toluidinylnaphthalene-6-sulfonate fluorescence. After the protein was phosphorylated, the α-helix content and the extent of the exposed hydrophobic surface on EoCen were decreased. Phosphorylated EoCen has higher affinity for the peptide melittin than nonphosphorylated EoCen. In addition, binding of melittin with phosphorylated C-EoCen was enthalpy-driven.